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(57) ABSTRACT 

Systems for and methods of assessing urinary flow rate via 
Sound analysis. Embodiments of the uroflow measurement 
systems include a computer and a telephone or a digital 
recording mechanism to capture the Sound of one or more 
urination events, which are stored as audio files in a database. 
The uroflow measurement systems may include sound analy 
sis Software for analyzing the strength and duration of each 
urination event and may include a web-based uroflow soft 
ware application for viewing the results via the Internet or 
other network. In one embodiment, the Sound analysis soft 
ware performs the steps of reading in the raw data of a 
selected audio file, generating a plot of the audio signal ampli 
tude vs. time, generating a plot of Smoothed data for the 
purpose of presenting an outline of the flow, generating a 
main flow plot, which is a plot of the largest continuous flow 
that has a strength that is greater than a predetermined mini 
mum, and generating a set of numerical values that corre 
spond to the strength and duration of urination. 
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SYSTEMIS FOR AND METHODS OF 
ASSESSING URINARY FLOW RATE VA 

SOUND ANALYSIS 

RELATED APPLICATION DATA 

0001. This application is a divisional of application U.S. 
application Ser. No. 1 1/530,314, filed Sep. 8, 2006, and titled 
“Systems For and Methods of Assessing Urinary Flow Rate 
Via Sound Analysis, which is incorporated by reference 
herein in its entirety. This application is also related to U.S. 
application Ser. No. 12/123,145, filed May 19, 2008, and 
titled “Systems For and Methods of Assessing Lower Urinary 
Tract Function Via SoundAnalysis,” now U.S. Pat. No. 7,758, 
519. 

FIELD OF THE INVENTION 

0002 The present invention generally relates to the field of 
urinary flow analysis. In particular, the present invention is 
directed to systems for and methods of assessing urinary flow 
rate via Sound analysis. 

BACKGROUND 

0003. The measurement of a urinary flow rate is the sim 
plest and widely used investigation in the assessment of void 
ing dysfunction. The urinary flow rate provides important and 
useful information about whether a problem exists in a 
patient's lower urinary tract. Additionally, the measurement 
of urinary flow rate may indicate the degree and possible 
etiology of an ongoing bladder pathology. 
0004 Auroflowmeter is a well-known device for measur 
ing the rate of urine flow. Uroflowmeters that are commonly 
used today operate using one of three well-known methods: 
(1) a rotating disk method, (2) an electronic dipstick method, 
or (3) a gravimetric method. With the rotating disk method, 
Voided fluid is directed onto a rotating disk and the amount 
landing on the disk produces a proportionate increase in its 
inertia. The power required to keep the disk rotating at a 
constant rate is measured, allowing calculation of the flow 
rate of fluid. In the electronic dipstick method, a dipstick is 
mounted in a collecting chamber and as urine accumulates the 
electrical capacitance of the dipstick changes, allowing cal 
culation of the rate of fluid accumulation and hence the flow 
rate. With the gravimetric method, the weight of collected 
fluid or the hydrostatic pressure at the base of collecting 
cylinder is measured. 
0005. Theseuroflowmeters require that the user direct his/ 
her urine stream into a device and, thus, today's uroflowme 
ters can be uncomfortable, messy, and difficult for the patient 
to use. Furthermore, the use ofuroflowmeters in hospitals and 
doctor's offices poses a risk to medical personnel of contact 
ing urine excrements. Additionally, collecting data using 
today’s commercially available portable uroflowmeters is 
still unpractical, available only to a limited number of patients 
producing only limited number of measurements. 
0006 For these reasons, a need exists for improved sys 
tems for and methods of assessing urinary flow rate, in order 
to provide mechanisms for measuring urinary flow rate that 
are portable, convenient, easy to use in a non-stressful and 
risk-free environment and able to be used for mass examina 
tions. 

SUMMARY OF THE DISCLOSURE 

0007. The present disclosure, in one embodiment, is 
directed to a website operating on a server computing system. 
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The website comprises a database operable on the server 
computing system for storing a file into a storage medium, the 
file including information representing the Sounds of urina 
tion in a receptacle received from a telephone near, but not 
coupled to, the receptacle. The website includes a software 
routine executable on the server computer system for deter 
mining strength and duration of urination in a receptacle. The 
routine includes a first module that generates a plot of ampli 
tude Versus time of the Sounds of the urination using the file, 
a second module that generates a set of numerical values that 
correspond to the strength and duration of the urination using 
the plot, and one or more web pages in which at least one of 
the following are displayed: the plot and the set of numerical 
values. 

0008 Another aspect of the disclosure is directed to a 
website for use in assessing urinary flow rates. The website 
comprises the features of receiving a signal from a telephone 
representing the Sounds of urination into a preexisting Volume 
of waterina receptacle, storing the signal in a storage medium 
as a file, determining strength and duration of urination from 
the file, and displaying the strength and duration results. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 For the purpose of illustrating the invention, the 
drawings show aspects of one or more embodiments of the 
invention. However, it should be understood that the present 
invention is not limited to the precise arrangements and 
instrumentalities shown in the drawings, wherein: 
0010 FIG. 1 illustrates a functional block diagram of a 
uroflow measurement system, in accordance with a first 
embodiment of the disclosure; 
0011 FIG. 2A illustrates a plot of the raw data of an audio 

file that is generated by use of the uroflow measurement 
system of FIG. 1; 
0012 FIG.2B illustrates a plot of the smoothed data of the 
raw data plot of FIG. 2A; 
0013 FIG. 2C illustrates a plot of a main flow, which is a 
subset of the smoothed data of FIG. 2B: 
0014 FIG. 2D illustrates an analysis window of the urof 
low measurement system of FIG. 1; 
0015 FIG. 3 illustrates a method of assessing urinary flow 
rate via Sound analysis by use of the uroflow measurement 
system of FIG.1, inaccordance with a first embodiment of the 
disclosure; 
0016 FIG. 4 illustrates a functional block diagram of an 
automated uroflow measurement system, in accordance with 
a second embodiment of the disclosure; 
0017 FIG. 5 illustrates a plot showing both the raw data 
and the main flow as derived from an audio file that is gener 
ated by use of the automated uroflow measurement system of 
FIG. 4; 
0018 FIG. 6 illustrates a method of automatically assess 
ing urinary flow rate via Sound analysis by use of the auto 
mated uroflow measurement system of FIG. 4, in accordance 
with a second embodiment of the disclosure; 
0019 FIG. 7 illustrates a functional block diagram of an 
automated uroflow measurement system, in accordance with 
a third embodiment of the disclosure; 
0020 FIG. 8A illustrates a uroflow web page that is pro 
vided by use of the automated uroflow measurement system 
of FIG.7; and 
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0021 FIG. 8B illustrates an example results plot that is 
provided by use of the automated uroflow measurement sys 
tem of FIG. 7. 

DETAILED DESCRIPTION 

0022. The present disclosure is directed to a uroflow mea 
Surement system and method for determining strength and 
duration of urination in a manner more convenient than that 
typically available with known systems. In one embodiment, 
the sounds of urination in a receptacle Such as a toilet are 
captured using a microphone or other device and are stored as 
an audio file. Sound analysis Software is used to evaluate the 
information in the audio file and provide a representation of 
strength and duration of urination. In another embodiment, a 
telephone is used to capture the sounds of urination which are 
communication via a telephone system to uroflow manage 
ment Software and then to Sound analysis Software where 
analysis of urination sounds is performed. Either embodi 
ment may be implemented via a website system, and alterna 
tively, the audio file containing urination Sound information 
may be send by email other means to the website system. 
0023 FIG. 1 illustrates a functional block diagram of a 
uroflow measurement system 20, in accordance with a first 
embodiment of the disclosure. Uroflow measurement system 
20 provides mechanisms for measuring urinary flow rate by 
digitally capturing the Sound of a patient urinating into a 
receptacle Such as a toilet and, Subsequently, performing an 
analysis thereof. Uroflow measurement system 20 includes a 
digital recording device 22 and a microphone 24. Addition 
ally, a set of files Such as audio files 26 are generated by, and 
stored upon digital recording device 22. Typically, although 
not necessarily, audio files 26 are digital files. Uroflow mea 
surement system 20 further includes a computer 28 that com 
prises sound analysis software 30 and a database 32 upon 
which is stored a set of audio files 26' (typically but not 
necessarily digital files) and a set of results files 34. 
0024 Digital recording device 22 may be any commer 
cially available portable sound recorder capable of capturing 
an audio input signal of microphone 24 and storing a repre 
sentation thereof (i.e., any one of audio files 26) in any Suit 
able audio file format, such as WAV format or MP3 format. 
Digital recording device 22 has a recording frequency in the 
range of for example, but not limited to, 11025 to 44100hertz 
(HZ). Additionally, digital recording device 22 may have an 
input/output port, such as, but not limited to, a universal serial 
bus (USB) port or firewire port, for transferring audio files 26 
to an external computer. Such as to computer 28. In other 
embodiments, digital recording device 22 may include a 
removable memory card (not shown) or other removable stor 
age medium for transferring audio files 26 to an external 
computer. In yet other embodiments, digital recording device 
22 may be integrated with computer 28. An example digital 
recording device 22 is the Sony ICB300 Digital Voice 
Recorder available from Sony Corporation, Tokyo, Japan. 
Microphone 24 may be a conventional microphone that is 
built into digital recording device 22. Alternatively, micro 
phone 24 may be an external microphone that is in either 
wired or wireless communication with digital recording 
device 22. In the case of an external microphone, the use of a 
water resistant and/or floating microphone may be beneficial. 
0025. In the context of uroflow measurement system 20, 
the combination of digital recording device 22 and micro 
phone 24 is one example of a mechanism for capturing the 
Sound of a patient urinating into a receptacle Such as a toilet, 
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i.e., for capturing the Sound of the urine stream. Each audio 
file 26 of digital recording device 22 is typically associated 
with a single urination event, although in Some cases it may be 
desirable to use a single audio file 26 for multiple urination 
eVentS. 

0026 Computer 28 may be any computer or computing 
resource, such as a handheld, laptop, desktop, or networked 
computer, that utilizes any suitable operating system, Such as 
Microsoft Windows(R 2000, Windows XP, Unix, Linux or 
Macintosh, that is capable of executing commercially avail 
able Software applications or custom Software applications, 
such as sound analysis software 30. Computer 28 typically 
includes a display for displaying the results of analysis of the 
Sounds of urination, as described more below. 
0027 Database 32 may be created and maintained by any 
suitable database software, such as Oracle database software 
available from Oracle Corporation (Redwood Shores, Calif.), 
that stores relationships between patients and their associated 
audio files 26' and results files 34. Audio files 26' are audio 
files 26 of digital recording device 22 that have been trans 
ferred to database32 of computer 28. Each audio file 26' will 
typically, although not necessarily, be associated with a par 
ticular patient. Results files 34 are data files that contain the 
results of the digital analysis of respective audio files 26'. The 
analysis is performed by Sound analysis Software 30, as 
described below. 
0028 Sound analysis software 30 is a software application 
that performs an analysis upon audio files 26', which, in the 
context of uroflow measurement system 20, are audio files 
may be a digital representation of the Sound of a patient 
expelling urine into Suitable receptacle. Such as a toilet, i.e., a 
digital representation of the Sound of a urine stream. In one 
example, the audio file may be a digital representation of the 
sound ofurine striking the water in the toilet or the sides of the 
toilet where water is not maintained in the toilet bowl, or any 
other sound associated with urination. More specifically, 
Sound analysis Software 30 provides a visual/graphic analysis 
of a urination event and/or a set of numerical values that 
correspond to the strength and duration of the urination event. 
The present invention encompasses the use of any Software 
for achieving the functions of software 30 described herein, as 
those of ordinary skill in the art will appreciate. The opera 
tions that are performed by sound analysis software 30 may 
include, but are not limited to, the following: 

0029. 1. reading in the raw data of a selected audio file 
26'. In doing so, the selected audio file 26' is converted 
into an array of amplitude readings at, for example, 
8,000 data points per second; 

0030 2. generating a plot of audio signal amplitude vs. 
time. An example of Such a raw data plot 40 appears in 
FIG. 2A. The audio signal amplitude represented in such 
a plot may be shown simply as the relative magnitude of 
the Sound (i.e., no units), or may be shown as the fraction 
of the full possible amplitude of the sound signal, volt 
age, or any unit of Sound Volume; 

0031. 3. generating a plot of smoothed data for the 
purpose of presenting an outline of the flow. For 
example, an envelope is calculated of, for example, the 
average positive amplitude per 100 data points. An 
example of such a smoothed data plot 42 appears in FIG. 
2B: 

0.032 4. referring to the smoothed data plot of the 
above-mentioned item 3, removing points that are less 
than a user-selected minimum percentage (e.g., 10%) of 
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maximum amplitude. Subsequently, a plot of the largest 
continuous flow that has a strength that is greater than 
the minimum, i.e., a main flow plot, is generated. An 
example of this main flow plot 44 appears in FIG. 2C. 
Smaller lumps are discarded as spurts or drips. In doing 
So, a mechanism for comparing one audio file 26' to 
another with regard to “time to peak flow” is provided. 
The duration and time to peak flow starts at the begin 
ning of the main flow as described above. Integration of 
other metrics of the main flow also provides a means of 
comparing one urination event to others; 

0033 5. by use of the main flow plot of the above 
mentioned item 4, an analysis is performed in order to 
generate a set of numerical values that correspond to the 
strength and duration of urination. These values are used 
in order to compare numerically two or more urination 
events. An example of such a set of values is shown in an 
analysis window 46 that appears in FIG. 2D. Values 
include, but are not limited to, the following: 
0034 (a) MAXIMUM FLOW maximum measured 
in arbitrary units recorded in the course of a single 
urination event. 

0035 (b) TIME TO MAXIMUM FLOW a mea 
sure of the time from the beginning of the main flow 
until the maximum amplitude is reached; 

0036) (c) VOIDING TIME a measure of the time 
duration of the main flow; 

0037 (d) AVERAGE FLOW the arithmetic mean 
of the main flow in arbitrary units. The mean is used 
for comparing two or more audio files 26'; and 

0038 (e) SCORE the integral of amplitude with 
time, which is then divided by a large number, e.g., 
one million, in order to generate a more ordinary 
number; 

0039 and 
0040. 6. writing the above-mentioned plots and analysis 
to database32 of computer 28. 

0041 As mentioned, FIG. 2A illustrates a raw data plot 40, 
which is the raw data from a selected one of audio files 26' that 
is generated by uroflow measurement system 20 of FIG. 1. 
More specifically, raw data plot 40 is a plot of audio signal 
amplitude vs. time of the selected audio file 26' in its entirety, 
which, again, is the digital representation of the Sound of a 
stream of urine Striking the waterina toilet or other receptacle 
during a urination event. 
0042 FIG. 2B illustrates smoothed data plot 42 of raw 
data plot 40 of FIG. 2A. More specifically, smoothed data plot 
42 is an envelope that is a calculation of for example, the 
average positive amplitude per 100 data points of raw data 
plot 40 of FIG. 2A. In doing so, smoothed data plot 42 shows 
an outline of the flow of the entire urination event. The present 
invention encompasses the use of any data Smoothing algo 
rithms that produce a result suitable for intended use, as 
known to those skilled in the art. 

0043 FIG. 2C illustrates main flow plot 44, which is a 
selected portion of smoothed data plot 42 of FIG. 2B. More 
specifically, main flow plot 44 is a plot of the largest continu 
ous flow that has a strength that is greater than the minimum. 
Smaller lumps that are present in smoothed data plot 42 that 
represent spurts or drips are discarded in arriving at main flow 
plot 44. For example, main flow plot 44 is the result of dis 
carding the Smaller leading and trailing lumps of Smoothed 
data plot 42 of FIG. 2B. 
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0044 FIG. 2D illustrates an analysis window 46 of urof 
low measurement system 20 of FIG. 1, which is the result of 
Sound analysis software 30 performing an analysis in order to 
generate a set of values that correspond to the strength and 
duration of urination. In the example of analysis window 46. 
values corresponding to MAXIMUM FLOW. TIME TO 
MAXIMUM FLOW, AVERAGE FLOW, VOIDING TIME, 
and SCORE are shown. These values are used in order to 
compare numerically two or more urination events. More 
details of the operation and use of uroflow measurement 
system 20 are in connection with FIG. 3. 
0045 FIG. 3 illustrates a method 50 of assessing urinary 
flow rate via Sound analysis by use of uroflow measurement 
system 20 of FIG. 1, in accordance with one embodiment of 
the disclosure. At step 52, a user positions microphone 24 of 
digital recording device 22 in close proximity to the recep 
tacle (not shown) into which he/she wishes to urinate. At step 
54, the user activates digital recording device 22. At step 56, 
the user urinates into the receptacle. In doing so, digital 
recording device 22 captures the Sound of the urine stream. At 
step 58, the user deactivates digital recording device 22 and 
removes digital recording device 22 and microphone 24 from 
the receptacle area. At decision step 60, the user decides 
whether he/she wishes to Supply another sample, i.e., another 
audio file 26. If yes, method 50 returns to step 52. If no. 
method 50 proceeds to step 62. 
0046. At step 62, the user transfers one or more audio files 
26 from digital recording device 22 to computer 28 via a USB 
connection, wireless connection, a memory card, or any other 
conventional means. In doing so, the one or more audio files 
26 are stored upon database32 of computer 28 as respective 
audio files 26' along with a tag for each that indicates the 
patient to which it is associated and/or any other pertinent 
information. 
0047. At step 64, sound analysis software 30 reads in each 
audio file 26' and performs an analysis thereon in order to 
determine the strength and duration of each urination event, 
such as described above in connection with FIGS. 1, 2A, 2B, 
2C, and 2D. In doing so, a set of graphs, such as raw data plot 
40 of FIG. 2A, smoothed data plot 42 of FIG. 2B, and main 
flow plot 44 of FIG. 2C, along with a set of numerical values, 
such as shown in analysis window 46 of FIG. 2D, are gener 
ated for each urination event. Again, example values that are 
displayed in analysis window 46 may include, but are not 
limited to, MAXIMUM FLOW, TIME TO MAXIMUM 
FLOW, AVERAGE FLOW, VOIDING TIME, and SCORE, 
as described above in connection with FIGS. 1, 2A, 2B, 2C, 
and 2D. 

0048. At step 66, the graphs and values of step 64 are 
stored in database 32 as a corresponding results file 34 for 
each urination event. This information may be used for the 
assessment of urine flow rate and duration as well as for 
comparing one urination event to another for the purpose of 
establishing urination patterns and history. Method 50 may 
end at step 68 or may return to, for example, either step 52 or 
step 54. 
0049 FIG. 4 illustrates a functional block diagram of an 
automated uroflow measurement system 100, in accordance 
with a second embodiment of the disclosure. Automated uro 
flow measurement system 100 provides mechanisms for mea 
Suring urinary flow rate by capturing over the telephone the 
Sound of a patient urinating into a receptacle and, Subse 
quently, performing an analysis thereof in an automated fash 
ion. Automated uroflow measurement system 100 includes a 
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computer 110 that comprises uroflow management Software 
112 and a database 114 upon which is stored a set of audio 
files 116 and a set of results files 118. Also residing on 
computer 110 is sound analysis software 119 that may be the 
same as, or similar to, software 30 that is described above in 
connection with FIGS. 1, 2A, 2B, 2C, 2D, and 3. Automated 
uroflow measurement system 100 further includes a tele 
phone 120 that is electrically connected to telephone system 
computer 121 by use of wired or cellular infrastructure, as is 
well known, or telephone 120 may be electrically connected 
to computer 110 by use of wired or cellular infrastructure, as 
is well known. 
0050 Telephone system computer 121 is, e.g., represen 

tative of an application server that is associated with any 
private or commercially available cellular, landline or other 
telephone service provider. Example telephone service pro 
viders include, but are not limited to, Verizon Wireless (Bed 
minster, N.J.), Sprint Nextel (Reston, Va.), Time Warner 
Cable (Stamford, Conn.), and Verizon (New York, N.Y.). 
Telephone system computer 121 may capture, store and send 
telephone recordings (e.g., voice mails). Uroflow manage 
ment Software 112 is the Software application that manages 
the overall functions that are related to measuring urinary 
flow rate. More specifically, uroflow management software 
112 obtains its sound data from telephone system computer 
121 (e.g., via e-mail attachment, ftp or other means of trans 
ferring Sound data or files) or from real-time stream of sound 
from telephone 120, makes the analysis thereof by use of 
sound analysis software 119, stores the results in the database 
114, and manages all of the foregoing. The results may be 
communicated back to the userby email, ftp or other means of 
transferring digital files, or made available on a web site. 
Telephone 120 may be any commercially available (or spe 
cifically constructed) telephone or cellular telephone. 
0051 Database 114 may be created and maintained by any 
Suitable database management Software. Such as the above 
mentioned Oracle database software, that stores relationships 
between patients and their associated audio files 116 and 
results files 118. Audio files 116 are audio files of the sound of 
corresponding respective urination events that are received at 
telephone system computer 121 via telephone 120. Audio 
files 116 may have any suitable audio file format, such as 
WAV format or MP3 format. Each audio file 116 is typically 
associated with a particular patient and may carry a times 
tamp. Results files 118 are data files that contain the results of 
the digital analysis of respective audio files 116. This analysis 
is performed by sound analysis software 119, for example, as 
described above in connection with software 30 and FIGS. 1, 
2A, 2B, 2C, 2D, and 3. 
0052 FIG.5 illustrates a combined audio plot 122 derived 
from an audio file 116 that may be generated by use of 
automated uroflow measurement system 100 of FIG. 4. Audio 
plot 122 is a combination of a raw data plot 124 upon which 
is overlaid a main flow plot 126. More specifically, raw data 
plot 124 is a plot of audio signal amplitude vs. time of a 
selected audio file 116 in its entirety, which is the digital 
representation of the Sound of a stream of during a urination 
event, such as described above with respect to raw data plot 40 
of FIG. 2A. Main flow plot 126 is a selected portion of raw 
data plot 124. More specifically, main flow plot 126 is a plot 
of the largest continuous flow having a strength greater than 
the minimum. Smaller lumps that are present in raw data plot 
124 that represent spurts or drips are discarded generally in 
the manner described with respect to main flow plot 44 of 
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FIG. 2C. More details of the operation and use of automated 
uroflow measurement system 100 are presented below in 
connection with FIG. 6. 
0053 FIG. 6 illustrates a method 130 of assessing auto 
matically urinary flow rate via Sound analysis by use of auto 
mated uroflow measurement system 100 of FIG.4, in accor 
dance with a second embodiment of the disclosure. At step 
132, a user who wishes to have his/her urine flow rate ana 
lyzed dials a predetermined telephone number by use of his/ 
her telephone 120. In doing so, the user is connected to 
computer 110 of automated uroflow measurement system 
100 via his/her telephone 120. The user may also be con 
nected to a voicemail system which stores the Sounds of 
urination for later processing by the telephone system com 
puter. The phone number may be, for example, a toll free 
telephone number that is established by the administrator of 
automated uroflow measurement system 100 and provided to 
patients by their respective physicians. 
0054. At step 134, having dialed the predetermined tele 
phone number at step 132, the user listens on his/her tele 
phone 120 for a prompt to begin urinating into his/her toilet or 
other receptacle. The prompt may be a beep, prerecorded 
Voice, or any audible prompt. At step 136, a user positions 
his/her telephone 120 in close proximity to the receptacle (not 
shown) into which he/she wishes tourinate. Subsequently, the 
user urinates into the receptacle. In doing so, the Sound is 
transmitted via telephone 120 to telephone system computer 
121. At step 138, upon completion of the urination event, the 
telephone call is ended by user hanging up his/her telephone 
120. 
0055. At step 140, upon completion of the telephone call, 
an email that has an audio file 116 attached thereto is received 
automatically at computer 110. Audio file 116 is the digital 
representation of the Sound of the urine stream during mictu 
rition. At step 142, uroflow management software 112 of 
computer 110 decodes the given audio file 116 that is received 
via email in order to link the given audio file 116 to the 
caller-ID. Subsequently, the given audio file 116 is stored in 
database 114 along with its unique identification information 
and a timestamp. 
0056. At step 144, sound analysis software 30 reads in the 
given audio file 116 and performs an analysis thereon in order 
to determine the strength and duration of the urination event, 
such as described with reference to FIGS. 1 through 5. In 
doing so, a set of graphs, such shown inaudio plot 122 of FIG. 
5 (e.g., raw data plot 124 and main flow plot 126), along with 
a set of values, such as shown in analysis window 46 of FIG. 
2D, are generated for the urination event. Example values 
include, but are not limited to, MAXIMUM FLOW, TIME 
TO MAXIMUM FLOW, AVERAGE FLOW, VOIDING 
TIME, and SCORE, as described with respect to FIGS. 1, 2A, 
2B, 2C, and 2D. 
0057. At step 146, the graphs and values of step 144 are 
stored in database 114 as a corresponding results file 118 for 
the given urination event. This information may be used for 
the assessment of urine flow rate and duration as well as for 
comparing one urination event to another for the purpose of 
establishing urination patterns and history. 
0.058 At step 148, the graphs and values of step 146, 
which are the results of the analysis that is performed in step 
144, are transmitted to the patient's doctors and/or the patient 
for review. The transmission may occur, for example, via 
email or Voicemail under the control of uroflow management 
software 112 of computer 110. Also a web site link may be 
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provided into which the patient may log in and access his/her 
results. At decision step 150, the user decides whether he/she 
wishes to Supply another sample, i.e., another audio file 116. 
If yes, method 130 returns to step 132. If no, method 130 may 
end. 

0059 FIG. 7 illustrates a functional block diagram of an 
automated uroflow measurement system 200, in accordance 
with a third embodiment of the disclosure. Automated urof 
low measurement system 200 includes a user computer 210 
that is in communication with digital recording device 22 that 
contains audio files 26 and that is connected to microphone 
24. Digital recording device 22, microphone 24, and audio 
files 26 as described above in connection touroflow measure 
ment system 20 of FIG. 1. Additionally, user computer 210 
includes a browser 212 by which a uroflow website 214 is 
displayed to the user of user computer 210. Automated urof 
low measurement system 200 further includes a computer 
216 that includes database 114 and sound analysis software 
119, which are described above with connection to automated 
uroflow measurement system 100 of FIG. 4, and uroflow 
management software 218. Database 114 includes audio files 
116 and results files 118, which are described above with 
connection to automated uroflow measurement system 100 of 
FIG.4, and a collection of web links 220. Automated uroflow 
measurement system 200 further includes telephone 120 and 
telephone system computer 121, which are likewise 
described above in connection with automated uroflow mea 
surement system 100 of FIG. 4. Furthermore, a communica 
tion link is provided between user computer 210, computer 
216, and telephone system computer 121 by use of a network 
222, which may be any suitable wired or wireless network, 
Such as a local area network (LAN), a wide area network 
(WAN), or the Internet. 
0060 Computer 210 and computer 216 may be any stan 
dard computer or computing resource. Such as a handheld, 
laptop, desktop, or networked computer, that utilizes any 
suitable operating system, such as Microsoft Windows.(R) 
2000, Windows XP. Unix, Linux, or Macintosh, that is 
capable of executing commercially available Software appli 
cations or custom Software applications, such as, in the case 
of computer 216, sound analysis software 119. 
0061 Browser 212 of computer 210 may be any suitable 
Internet browser application, such as, but not limited to, Win 
dows(R Internet Explorer or Netscape R. Navigator. Uroflow 
website 214 is a website that is provided to a user accessing 
uroflow management software 218 of computer 216 via net 
work 222. More specifically, a user accesses, via his/her user 
computer 210, web links 220 of database 114 that are asso 
ciated with uroflow website 214. Uroflow website 214 serves 
as a graphical user interface (GUI) by which the user may 
access the web-based uroflow application of computer 216, 
which is formed by the combination of database 114, sound 
analysis software 119, and uroflow management software 
218. In particular, under the control of uroflow management 
software 218 of computer 216, a user may login to the web 
based uroflow application. The function of uroflow manage 
ment software 218 is substantially identical to that of man 
agement software 112 of automated uroflow measurement 
system 100 of FIG. 4, except for the additional function of 
managing the web-based uroflow application that allows a 
patient, doctor, or other interested party to login and view the 
results of the sound analysis of one or more urination events 
that is performed by sound analysis software 119. In doing so, 
the strength and duration of one or more urination events, 
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such as described with connection to FIGS. 1 through 6, are 
displayed to the user via uroflow website 214 in the display of 
user computer 210. More specifically, a set of graphs, along 
with a set of numerical values, such as, but not limited to, 
MAXIMUM FLOW, TIME TOMAXIMUM FLOW, AVER 
AGE FLOW, VOIDING TIME and SCORE, are presented to 
the user via uroflow website 214. More details of an example 
uroflow website 214 are provided with reference to FIGS. 8A 
and 8B. 

0062 FIG. 8A illustrates one instance of uroflow website 
214 that is provided by use of automated uroflow measure 
ment 200 system of FIG. 7. In the example shown in FIG.8A, 
the analysis of three urination events from the same individual 
is displayed to the user in graphical fashion via uroflow web 
site 214, which is displayed within browser 212 of his/her 
user computer 210. Displayed as a numerical value for each of 
the three urination events is a MAXIMUM FLOW, TIME TO 
MAXIMUM FLOW, AVERAGE FLOW, VOIDING TIME 
and SCORE. Also displayed for each of the three urination 
events is a “thumbnail of a results plot 224, e.g., a thumbnail 
of a results plot 224a, 224b and 224c. In one embodiment of 
uroflow website 214, by clicking on the thumbnail of a given 
results plot 224, the selected results plot is enlarged, as shown 
in more detail in FIG. 8B. 

0063 FIG. 8B illustrates an example results plot 224 that 
is provided by use of uroflow website 214 of automated 
uroflow measurement system 200 of FIG. 7. By way of 
example, FIG.8B shows an enlarged view of results plot 224b 
ofuroflow website 214 of FIG. 8A. More specifically, results 
plot 224b ofuroflow website 214 is a graphical representation 
of for example, the combination of raw data plot 40 of FIG. 
2A, smoothed data plot 42 of FIG. 2B, main flow plot 44 of 
FIG. 2C, and analysis window 46 of FIG. 2D. The enlarged 
graphical representation of results plot 224b is displayed to 
the user within browser 212 of his/her user computer 210. 
0064 Referring again to FIGS. 7, 8A, and 8B, the opera 
tion of automated uroflow measurement system 200 is as 
follows. An audio file of aurination event is captured either by 
use of digital recording device 22 and microphone 24 or by 
use of telephone 120. In the case of digital recording device 
22 and microphone 24, the urination event is stored as an 
audio file 26. The associated audio file 26 is then transferred 
to user computer 210 from which a user may email (by any 
conventional email application) the associated audio file 26 to 
computer 216 via network 222. Alternatively, uroflow web 
site 214 may make provision to transfer the associated audio 
file 26 to computer 216. The user's audio file 26 is saved in 
database 114 as, for example, an audio file 116. However, in 
the case of a patient using telephone 120, the Sound of a 
urination event is transferred to computer 216 by use of tele 
phone system computer 121, as described in connection to 
automated uroflow measurement system 100 of FIG. 4, and 
network 222. Again, the user's audio file is saved in database 
114 as, for example, an audio file 116. In either case, stored 
along with audio file 116 may be an identification mechanism 
(e.g., a telephone number) for linking the file to its source 
(i.e., to a specific patient) and a timestamp. Having saved one 
or more audio files 116 to database 114 of computer 216, 
sound analysis software 119 executes in order to generate 
MAXIMUM FLOW, TIME TOMAXIMUM FLOW, AVER 
AGE FLOW, VOIDING TIME and SCORE and the plots of 
the urination event, Such as results plots 224a, 224b, and 
224c, as shown in uroflow website 214 of FIG. 8A. Subse 
quently, a doctor, patient, or other authorized interested party 
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may access the web-based uroflow application of computer 
216 by use of uroflow website 214, in order to view, in 
graphical fashion, the results of one or more urination events. 
0065. In summary, a uroflow measurement system made 
in accordance with the present disclosure, such as uroflow 
measurement system 20 of FIG. 1, automated uroflow mea 
surement system 100 of FIG.4, and automated uroflow mea 
surement system 200 of FIG. 7, provide mechanisms for 
assessing urinary flow rate via Sound analysis. Uroflow mea 
Surement system 20, automated uroflow measurement system 
100, and automated uroflow measurement system 200 are 
designed for easy use in a patient's home, which eliminates 
the negative effects and stressfulness of the test environment 
and, provides more reliable test results. Uroflow measure 
ment system 20, automated uroflow measurement system 
100, and automated uroflow measurement system 200 may be 
used for initial screening and follow-up with treatment of 
persons in all age groups, including pediatric and adolescent 
patients. Additionally, the use of either of uroflow measure 
ment system 20, automated uroflow measurement system 
100, or automated uroflow measurement system 200 allows 
the micturition process to be studied and allows for better 
understanding of the development of micturition as well as to 
be able to determine several types of abnormal voiding habits 
during early childhood and puberty that later lead to specific 
voiding dysfunctions. Additionally, the use of either of these 
systems provides patients an easy and quick way to assess 
their lower urinary tract function and treatment effects, which 
gives clinicians more accurate information and helps to moni 
tor the dynamics of the disease and the progress of therapy 
management overall. Furthermore, the use of a uroflow mea 
Surement system of the present disclosure may allow mass 
preventive examinations, more precisely select patient popu 
lation seeking medical help and diminish the contact of medi 
cal personnel with urine excrements. 
0066. In addition, the use of a uroflow measurement sys 
tem of the present disclosure, such as either ofuroflow mea 
Surement system 20, automated uroflow measurement system 
100, or automated uroflow measurement system 200, that 
provide urine flow measurement based on Sound transduction 
may be used in medical research in order to test effects of new 
drugs that are intended to be employed in the treatment of 
bladder dysfunctions. 
0067. While the present invention may be satisfactorily 
performed using a toilet to receive the urination, it is not so 
limited. If desired, urination may occur in other receptacles. 
Generally speaking, Suitable alternative receptacles will tend 
to reflect rather than absorb the sounds of urination so as to 
permit the sounds of urination to be readily transmitted and 
captured by digital recording device 22 or other suitable 
device. 

0068 Exemplary embodiments have been disclosed above 
and illustrated in the accompanying drawings. It will be 
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understood by those skilled in the art that various changes, 
omissions and additions may be made to that which is spe 
cifically disclosed herein without departing from the spirit 
and scope of the present invention. 
What is claimed is: 
1. A website operating on a server computing system, the 

website comprising: 
a.a database operable on the server computing system for 

storing a file into a storage medium, the file including 
information representing the Sounds of urination in a 
receptacle received from a telephone near, but not 
coupled to, the receptacle; 

b. a software routine executable on the server computer 
system for determining strength and duration of urina 
tion in a receptacle, said routine including: 
i.a first module that generates a plot of amplitude versus 

time of the sounds of the urination using said file; and 
ii. a second module that generates a set of numerical 

values that correspond to the strength and duration of 
the urination using said plot; and 

c. one or more web pages in which at least one of the 
following are displayed: said plot and said set of numeri 
cal values. 

2. A website according to claim 1, including a user inter 
face for permitting a user to transmit information represent 
ing the Sounds of urination in a receptacle to the server com 
puter. 

3. A website according to claim 1, wherein said set of 
numerical values includes at least one of the following: maxi 
mum flow, time to maximum flow, Voiding time, average flow 
and score. 

4. A website according to claim 1, wherein said database is 
further operable to store images representing said plot. 

5. A website according to claim 1, further including a user 
interface for permitting limited access to the database. 

6. A website for use in assessing urinary flow rates, the 
website comprising the features of: 

a. receiving a signal from a telephone representing the 
Sounds of urination into a preexisting Volume of water in 
a receptacle; 

b. Storing the signal in a storage medium as a file; 
c. determining strength and duration of urination from the 

file; and 
d. displaying the results of said determining strength and 

duration of urination. 
7. A website according to claim 6, wherein said determin 

ing feature includes generating a plot of amplitude Versus 
time of the sounds of the urination using the file. 

8. A website according to claim 7, wherein said determin 
ing feature includes generating a set of numerical values that 
correspond to the strength and duration of the urination using 
the plot. 


